In 1916 we had referred to us by an oculist of Milwaukee, a patient in whom a diagnosis of retrobulbar tumor, probably sarcoma, had been made. Inasmuch as this condition is not connected with the subject under discussion this evening, I will not go into details concerning his ocular findings, except to state that we did a Kroenlein operation and found no tumor but a marked cellulitis, which resolved after long continued suppuration. He also had a pansinuitis on the same side (left) as his exophthalmos. An ethmoid exenteration was done and the sphenoid opened. As soon as the postoperative reaction had subsided, we noticed a thick, profuse, yellowish discharge from the sphenoid, which persisted for a long time, notwithstanding the usual treatment for this condition. At various times a slight pulsation was noted in the sphenoid.
i.e., there was pulsation transmitted to the pus in the cavity.
Not having noticed this condition previously, we began to discuss the probable reason for this pulsation. Being synchronous with the heart beat, only one assumption was possible, but just how, why and wherefrom this pulsation arose, was somewhat a conjecture. It could not come direct from the internal carotid, or it would be present all the time. It might possibly be transmitted through the cavernous sinus, and if this were the case, it certainly could be exaggerated by dilating the sinus or causing an increased blood pressure within the cavernous. This, we knew, could be brought about by compressing the return venous flow from the cranial cavity. We compressed both internal jugulars by pressing deeply with both thumbs, and found that the pulsation became more marked and continued as long as the compression ensued and disappeared as promptly as the pressure was removed. After irrigating the sphenoid and allowing some fluid to remain in the cavity, pulsation could be brought about by again com-pressing the jugulars. We were very much interested in the probable size of the sphenoid and removed the anterior wall and parsethmoidalis down to the floor. To our great surprise, the curved probe could be passed for at least two and onequarter inches below the opening, the direction being downwards and backwards. On the right side, the probe could be passed only about one-half inch. With a long probe in the sphenoid, no pulsation could be felt, but immediately upon compressing the jugulars, there was a pulsation of the probe which could be observed on the portion extending out of the nose. The Wassermann, which had been made before the Kroenlin operation, proved to be positive. The patient was given intensive antiluetic treatment and kept under observation, and after several months' treatment, the ,pus discharge abated and finally stopped.
. We have had several more cases, almost identical of the above case, and found that they ran about the same course.
That the pulsation was transmitted through the cavernous sinus from the carotid, there can be no doubt, but why in only these few cases and not in all cases of sphenoid suppuration?
We know that the floor of the sphenoid sinus lies just over the body of the sphenoid and that the latter is composed of cancellous bone. There is no doubt that the solid floor of this cavity is necrosed, most probably due to the lues, and the infection thereby affects the cancellous portion of the body of the sphenoid, accounting for the immense depth of this sinus. It is also possible that the carotid takes an anomalous position and passes directly through the sphenoid cavity. My associate, Dr. ]. Beck, has a photograph of a specimen which shows the carotid in this position.
Fortunately, all of our patients recovered, so that we were not able to prove postmortem that our deductions were correct. We also know that dehi'scences occur in the sphenoid cavity just as in the frontal sinus or other bony cavities, and these might also account for this peculiar and interesting phenomena.
There are other etiologic conditions which may produce pulsation in and around the sphenoid cavity. Aneurysm of the internal carotid and in this region may cause pulsation. We have also had another case in which distinct pulsation could . . be observed very nicely in the sphenoid. This was in a man whom a diagnosis of hypopituitarism or Froehlich's disease had been made, in which we suspected a tumor of the hypophysis. We operated transphenoidally and removed the floor of the se11a turcica and found a large cyst, which was opened and drained. The patient made an uneventful recovery and has remained well now about seven years. After all postoperative reaction disappeared, we could observe this distinct pulsation, which was the pulsation of the brain. In this case, however, there was no infection or suppuration of the sinus. At that time we did not obs'erve whether a compression of the jugulars would increase the pulsation or not.
Let us study the anatomic relations of the cavernous sinus and the sphenoid and see how easily this phenomena may occur. The following is taken from Gray's Anatomy: . "The cavernous sinus is named from presenting a reticulated structure. due to being traversed by numerous interlacing filaments. There are two cavernous sinuses of irregular form, larger behind than in front, and placed one on each side of the sella turcica, extending from the sphenoidal fissure and opening behind into the petrosal sinuses. On the inner wall of each sinus is found the internal carotid artery, accompanied by filaments of the carotid plexus and by the sixth nerve. On its outer wall, by the third, fourth and ophthalmic division of the fifth nerve. These parts are separated from the blood flowing along the sinus by the lining membrane, which is continuous with the inner coat of the veins. The cavernous sinus receives some of the cerebral veins, and also the sphenoparietal sinuses. They communicate with the lateral sinuses by means of the superior and inferior petrosal sinuses, and with the facial veins through the ophthalmic vein. They also communicate with each other by means of the circular sinus."
Thus, we see the upper portion of the sphenoid sinus is practically surrounded by this netwo'rk of bloody sinuses and in very close proximity of the internal carotid artery. Furthermore, Loeb and others have brought to our attention the various formations and irregularities in the size and position of the sphenoid sinus. It is often prolonged downwards into the pterygoid process and base of the greater wings of the bone. Occasionally they extend into the basilar process of the occipital bone, nearly as' far as the foramen magnum. Thus we see that a dehiscence or a necrosis of the posterior or upper wall of the sphenoidal cavity can easily give rise to a pulsation within the sinus. Naturally, any engorgement of the large blood vessels would bring about this exaggeration of the pulsation, and this is easily done by compressing the internal jugulars.
In our experience the prognosis of this form of sphenoiditis is much graver, especially as to the length of time, than an ordinal"j suppurative case. The etiology is based upon a luetic infection and leads us to believe that there is an actual necrosing osteitis, which causes a greater destruction than the ordinary sphenoiditis in which the pathologic lesion is limited to the lining mucous membrane or a superficial osteitis. The treatment, besides the ordinary local routine one, is directed to the underlying cause, viz., lues, and a long intensified antiluetic treatment must be undertaken. In these cases one must be cautious in probing and curetting, as it wquld be quite easy to lacerate the cavernous sinus or even the carotid, and the ensuing hemorrhage would be severe and probably fatal.
The points which I desire to emphasize in this condition of pulsating sphenoiditis are: (1) there is a necrosing osteitis which destroys a portion of the bony wall of the solid cavity or there may be the congenital dehiscences, thereby permitting the pulsation to be transmitted from the carotids through the cavernous tissue to the sphenoid. (2) The underlying etiologic factor is lues and often this must be carefully searched for, as none of our cases gave a positive history. (3) The duration of the sphenoiditis is unusually long, most of our cases lasting from eighteen to twenty-four months. (4) The treatment is (a) surgical, i e., at least seeing that the opening is sufficiently large to permit drainage and (b) intensive antiluetic treatment, both by salvarsan or similar products and by mercury and potassium iodid.
